Period 4 was the non-breeding phase between the first and second breeding seasons, when the temperature was again reduced to 10°C. The start of the breeding season was defined as the time when males started to develop their breeding coloration (= reddish throats) and females became gravid (see Table S1 and Lee, Monaghan & Metcalfe 2012 for further details).
The duration for which males maintained red throat coloration was longer in the first breeding season than in the second, and longer in the Winter experiment than in the Spring (Table S2 and Fig. S3 ). Dietary treatment affected the duration of red throat coloration (i.e. R males were red for a shorter period of time). While there was no overall effect of photoperiod, there was an interaction between age and photoperiod (the decline in redness with age being much less pronounced in the delayed photoperiod, Table S2 , Fig. S3 ). There was no effect of compensatory growth rate (F 1, 51.23 =0.055, P=0.816) , but a male's length at the end of the period of dietary manipulation (= manipulated fish length) was positively related to the length of time he remained red and there was also an interaction between age and manipulated fish length (Table S2 ), the effect of fish size being more pronounced in the first breeding season.
There was a significant difference in the rate of nest building between the first and the second breeding season, and between the Winter and Spring experiment (Table S3) . Males completed nests within 3.3±0.2 days of receiving nest material in their first breeding season (Winter: 3.4±0.3 days and Spring: 3.1±0.2 days) but took longer (4.0±0.3 days) in their second breeding season (Winter: 4.0±0.3 days and Spring: 3.9±0.6 days), and males from the Winter experiment took longer than those from the Spring experiment. While there were no overall effects of diet (F 1, 53.08 =0.71, P=0.405) or photoperiod (F 1, 57.71 =0.02, P=0.891) on the rate of nest building, there was an interaction between season and diet (Table S3) : R males took longer than C males to complete nests in the Spring experiment whereas there was less of an effect of diet treatment (after controlling for growth rate -see below) in the Winter experiment (Fig. S4 ).
There was a negative effect of manipulated fish length on duration, plus a significant interaction between age and manipulated fish length (Table S3) : the larger the male at the end of the period of dietary manipulation, the shorter the time he took to build a nest. Compensatory growth rate negatively affected the rate of nest building and there was a significant interaction between season and compensatory growth rate (Table S3) : the faster the compensatory growth rate, the longer the time needed to build a nest, particularly in the Spring experiment.
REPRODUCTIVE INVESTMENT IN FEMALES
A total of 24 and 25 females (out of 29 and 35 that were alive at the time) spawned during the first breeding season in the Winter and Spring experiments respectively, but only 9 females in
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the Winter experiment and 7 in the Spring experiment spawned in the second season (out of 23 and 31 that were still alive at that time). Given the low numbers of females spawning in the second season, the analysis of reproductive investment is based primarily on the first breeding season, and analysis of individual egg mass and number of eggs per clutch is only based on the first clutch since the number of clutches varied between females (mean (±standard deviation) number of clutches per female in the first season = 1.26+0.65). The mean mass per egg from the 1st clutch of each female was significantly heavier in the Winter experiment (3.3±0.1 mg) than in the Spring (2.4±0.2 mg; Table S4 ). While there was no effect of compensatory growth (F 1,31.72 =2.54, P=0.121) , the mass of an egg was related to a female's length at the time of spawning (Table S4) , with larger fish producing heavier eggs. Dietary treatment also affected egg mass (with R females of a given size producing lighter eggs, Table S4) whereas there was no effect of photoperiod treatment (F 1,21.76 =0.53, P=0.475) . Egg mass was affected by interactions between season and diet and between diet and length at time of spawning (Table S4 ): the effect of diet was strongest in the Spring experiment, and females from the R group showed less of an effect of fish size on egg size ( Fig. S5a and c) .
The number of eggs in the first clutch was not significantly different between the Winter (63.6±2.8) and Spring experiments (52.2±5.5) whereas there was an effect of dietary treatment (Table S4) , with R fish producing fewer eggs than C fish ( Fig. S5b and d) . Females from the delayed photoperiod group spawned more eggs than those under an ambient photoperiod (Table   S4 , Fig. S5b and d) . As with egg size, there was no effect on clutch size of compensatory growth (F 1, 32.25 =0.55, P=0.465 ) but a positive effect of the female's length at time of spawning (Table   S4 and Fig. S5b and d) . The interaction between season and photoperiod significantly affected the number of eggs, with delayed photoperiod fish in the Winter experiment spawning more eggs (Table S4 ).
The relative investment in the first breeding season (defined as (the total number of eggs a female produced in Period 3) / (combined number of eggs she produced in Periods 3 and 5)) was analysed to understand how growth trajectories influenced the investment by the female over time. There were significant differences between the Winter and Spring experiments in the proportion that the first season's eggs made up of the total egg production in the two years (Table S5) , with females from the Spring experiment showing a greater relative investment in the first season (Fig. S6 ). While there was no effect of diet (Table S5) 
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P=0.919), there was a significant interaction between season and diet (Table S5) : R females in the Spring experiment invested relatively less in egg production in the second breeding season than did the corresponding females in the Winter experiment (Fig. S6 ). While there was no effect of length at time of first spawning (F 1, 39 =3.68, P=0.062), compensatory growth rate positively affected the proportion of eggs produced in the first year (Table S5) .
MAXIMUM LIFESPAN
The maximum lifespan (defined as the age at which 90% of the population had died) was similar to the median lifespan (Table S6 ): in both Winter and Spring experiments, and in both photoperiod treatments, the maximum lifespan of R fish was shorter than that of C fish (with an average reduction in maximum lifespan over all treatment groups of 9.9±3.3 (s.e.) %). Fish under a greater time stress had a reduced maximum lifespan (with an average reduction of 17.8±2.2% when comparing equivalent treatment groups in the Spring vs. Winter experiments, and an average reduction of 12.4±3.6% when comparing equivalent treatment groups in the Ambient vs.
Delayed photoperiods; Table S6 ). experiments. Data plotted as means ± SE. See Table S2 for statistical analysis. Table S3 for statistical analysis. 
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